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ABSTRACT
Objectives: To investigate the issue of conjoint reliability over time.
Methods: A discrete choice experiment was applied using scenarios that
describe the effect of treating rheumatoid arthritis patients with TNF-
alpha inhibitors, a novel class of highly effective, but expensive antirheu-
matic agents. Respondents participated in three face-to-face interviews
over a period of 4 months. Reliability was measured both at the input
level, where the consistency of matches made by respondents to the Dis-
crete Choice Experiment (DCE) question between replications was deter-
mined, and at the output level, where the parameters of the conjoint model
were estimated and tested for joint signiﬁcance and willingness to pay
(WTP) conﬁdence intervals were calculated.
Results: Input level: Of the 1661 choices made in survey 1, 1316 were
repeated in survey 2. Based on the observed number of consistently
repeated choices and the expected number by chance, a fair agreement
between the choices in the two surveys (c2 = 324) was found. Of the 998
consistently repeated choices from survey 1 to survey 2, 818 were repeated
in survey 3. There was again a high level of consistency between the
choices in surveys 1 and 2 and the ﬁnal choice in survey 3. Output level:
The conﬁdence intervals for WTP ﬁgures in surveys 1 and 2 and 1 and 3
were overlapping, implying that the DCE was reliable at the output level
over time.
Conclusion: The proportion of consistent responses was higher than
would be expected by chance. Conjoint reliability over time was found
both at the input and output level.
Keywords: conjoint measurement, discrete choice experiment, reliability,
rheumatoid arthritis, TNF-alpha inhibitor treatment.
Introduction
Conjoint analysis (CA) is a method that can be applied to assess
preferences and willingness to pay (WTP) [1–3]. Because CA is a
more and more popular method of choice when investigating
preferences, it is of high importance to explore the methodologi-
cal problems that might be related to the method. Among others,
studies have considered methodological issues, such as inconsis-
tency, heterogeneous preferences, and dominating attributes.
Another very interesting and important factor to explore is reli-
ability over time, which will be the objective of this article.
CA is based on random utility theory, where the utility of the
good being evaluated is considered as being composed of a
deterministic part, which is interpreted as an indirect utility
function, and a random part, which is assumed to be composed
of factors that are not observable, but inﬂuence utility. This
random element measures errors in the dependent variable
and/or model speciﬁcation errors.
When applying CA, hypothetical scenarios are presented to
the respondent, each describing different levels of the attributes
that characterize the good being evaluated. The respondents’
preferences are measured by asking them to state which alterna-
tive they prefer. It is possible to determine the relative importance
of the attributes; i.e., the marginal rate of substitution when
giving the attributes different values. The total explained utility
for different combinations of attributes can furthermore be esti-
mated, thereby identifying the respondents’ most favored prefer-
ences. WTP estimates can be calculated by including a cost
attribute.
Several aspects of reliability could be considered [4,5]. In the
present investigation, we focused on temporal reliability, imply-
ing that measurements were repeated using the same instrument
and the same respondents at least two times with separate time
intervals. Using this test–retest method, a coefﬁcient r (also
known as the reliability estimate), which measures the correla-
tion between the sets of observations, is determined as a ratio of
the true variance (S2true observation) to the observed variance of obser-
vations (S2observed observation) between measurement periods x1 and x2
r S Sx x1 2
2 2
, = true observation observed observation
To the authors’ knowledge, this approach has only been used
once before in a health-care setting, by Bryan et al. [6]. The
present study, however, differs from the previous report by using
a much longer time interval between measurements. By extend-
ing the time between measurements, we try to minimize the
pitfall of having the respondents repeatedly answering the same
questions (later statements being inﬂuenced by previous made
statements), a limitation of the test–retest method which could
cause problems for a study like Bryan et al.’s were only short
periods (approximately 2 weeks was stated as the longest period
of time between questionnaires) were applied. Furthermore, the
present study differs by applying a set of hypothetical alternatives
that appear more complex than in the study by Bryan et al.,
hereby exploring the reliability of CA further by using a more
challenging setting which in addition might be more realistic in
an environment like health care, where choices are complex and
difﬁcult to make. Finally, as explained further in the next section,
we investigate output reliability, a subject which is not considered
by Bryan et al. and which has only been explored in a few stated
preference surveys, mostly in studies using Contingent Valuation
(CV) and not Stated Choice (SC) studies.
The strategy of the article was as follows. First, we considered
reliability from an input variable point of view, considering how
consistent the respondents’ answers to the CA-questions were
over time. Next, reliability was investigated by looking at the
outcome of the CA analysis; i.e., we determined the consistency
of the different attribute weights over time. Finally, we speciﬁed
WTP to vary by survey, as in Bryan et al. [6]. Output reliability
is an issue of interest to CA, as surveys using stated preferences
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have for the most part not explored the effect of time on the
respondents’ WTP responses. Only a few CV surveys [7,8] have
investigated this aspect, and, with regard to SC experiments, only
one study [9] was found to consider this issue. Because of the lack
of research on this subject, and because of the fact that SC
increasingly appears to be the choice of method applied, we
believed output reliability to be an important issue to investigate
in relation to the present study. The conjoint measurement sce-
narios were applied to patients with rheumatoid arthritis (RA), a
chronic, potentially debilitating inﬂammatory joint disease,
which affects around 1% of most populations. The study was
focused on treatment with TNF-alpha blockers, a new and highly
promising treatment option for RA patients, who have not ben-
eﬁted from traditional disease modifying antirheumatic drugs
[10]. This novel therapeutic modality is expensive, however,
amounting to around US$20,000 per year for each individual
patient.
Method and Setting
In this study, a discrete choice format was applied to investigate
reliability in a population of rheumatoid arthritis respondents.
Reliability was deﬁned as consistency of results; i.e., a reliable
measure had no variation in the observed score because of
random errors [4].
A total of 325 patients diagnosed with RA—i.e., RA accord-
ing to the 1987 American College of Rheumatology (ACR) clas-
siﬁcation criteria—who received therapy at the outpatient clinic
at Odense University Hospital, Section of Rheumatology, were
asked to participate in the study. The outpatient clinic is a tertiary
center, serving the County of Funen. These 325 patients encom-
passed the total number of RA patients aged between 18 and 70
years, who were registered with the clinic as of July 2003.
Patients received a letter of introduction describing the study, and
were subsequently contacted by phone regarding participation.
One hundred seventy-eight agreed to participate.
Choice of Attributes
The attributes included in the description of the treatment sce-
narios are presented in Table 1. These attributes were derived
from commonly used health status instruments like the Notting-
ham Health Proﬁle [11] and the American College of Rheuma-
tology deﬁnition of improvement in RA (ACR response criteria),
a composite measure which includes a selection of clinical and
laboratory items reﬂecting disease activity and patients physical
function [12]. These instruments are being widely applied in
controlled clinical trials and are considered to be equally relevant
to studies on conventional antirheumatic agents and biologics.
Concerning the cost attribute, levels from an earlier study inves-
tigating RA patients’ WTP for RA treatment [13] were applied,
because this range showed that the maximum levels of payment
were adequately high to ensure that maximum WTP estimates
could be obtained.
Attributes listed in Table 1 were included as explanatory vari-
ables in a random effect logit model.
Selection of Scenarios
Given the number of attributes and the number of possible
outcomes per attribute, the total number of possible combina-
tions was exceedingly high (22 ¥ 63 ¥ 18 = 15,552), necessitating
a systematic reduction in number of scenarios applied while
maintaining optimal design criteria [14,15]. This was accom-
plished by establishing a fractional factorial design, assuming
interactions among attributes to be insigniﬁcant. An experimen-
tal design optimizing D-efﬁciency was generated in SAS [16]. The
procedure in SAS simultaneously chose alternatives and paired
the alternatives to choice sets, resulting in a design with 62 choice
sets (D-coefﬁcient = 97.82). These choice sets were grouped into
eight (as orthogonal as possible) blocks of choices sets with 10
choices each. The survey was thus divided into eight question-
naires, each of which consisted of 10 choice exercises. The eight
subgroups of respondents assigned to each questionnaire were
tested to be homogenous with respect to age, sex, and respon-
dent’s duration of illness [17].
It has previously been shown [18] that respondents are
capable of handling up to 13 discrete choice questions per inter-
view. In the present study, each interview comprised 10 such
questions.
The Interviews
The respondents participated in three face-to-face interviews 4
months apart. In each of these interviews, they were asked to
indicate their priorities among a selection of treatment outcomes.
An example of a choice situation is shown below in Table 2. The
respondents were asked the following: “The cards A and B each
describe outcome and cost of treatment. Which one would you
prefer?”
In addition to the discrete choice questions, information
about respondents’ socioeconomic characteristics was collected
in the ﬁrst interview. These questions were asked at the end of the
interview to ensure that there were no differences in the three
Table 1 The different attribute values used in the model
Attribute no. Attributes Values
1 Duration of morning stiffness 0; 5; 30; 60; 90; 120
2 Pain level 0; 2; 4; 6; 8; 10
3 Number of swollen joints 0; 5; 10; 15; 20; 25
4 Feeling of being tired Reduced (0); unchanged (1)
5 Slightly higher risk of a minor infection Yes (1); no (0)
6 Out-of-pocket payment per month in excess of present
expenditure for arthritis medication (DKK)
0; 50; 100; 200; 450; 575; 800; 900; 1075; 1150; 1250;
1500; 2150; 2300; 2500; 3000; 4300; 5000
Table 2 Example of CA question
Attributes Card A Card B
Duration of morning stiffness 90 minutes 60 minutes
Pain level 8 10
Number of swollen joints 20 0
Feeling of being tired Reduced Unchanged
Slightly higher risk of a minor infection No Yes
Out-of-pocket payment per month in
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interviews concerning the timing of the DCE questions. Further-
more, to be able to adjust for potential interference by health
status changes between interviews, questions about the patients’
clinical condition were included on all three occasions.
Each respondent completed the same block of questions at
each administration; the order in which respondents completed
the questions was also held constant.
Analytical Model
A linear additive utility function was assumed; i.e., a rise in the
value of one attribute would give a proportional rise or fall in
total utility. Furthermore, it was assumed that the utility associ-
ated with one attribute was not affected by the utility experienced
from another attribute. A basic model describing the utility asso-
ciated with the effect of a given TNF-alpha inhibitor treatment
relative to an alternative option was therefore described as:
Δ Δ Δ Δ Δ Δ
Δ
U x x x x x
x
= ⋅ + ⋅ + ⋅ + ⋅ + ⋅ +
⋅ + +
β β β β β
β ε μ
1 1 2 2 3 3 4 4 5 5
6 6
where six attributes were included as explanatory vari-
ables. Dx1, . . . , Dx6 represent the differences in attribute values
between alternative A and alternative B, b1, . . . b6 are the
attribute speciﬁc weights, and DU the change in utility as a result
of choosing alternative B instead of alternative A. The error
term e is the random error term, including random variation
across discrete choices, and m is the random variation across
respondents.
The utility of alternative A was deﬁned to be zero, which
implied that DU > 0 if B generated higher utility than A, and
DU < 0 if B generated lower utility. It was assumed that the
individual would choose alternative B only if DU > 0.
Along the lines of Bryan et al. [6], we allow the WTP esti-
mates to vary by hypothesizing that the attribute weights
b1, . . . b6 varied with survey by simply inserting indicator vari-
ables S2 for survey 2 and S3 for survey 3. In extension of Bryan
et al. [6], we furthermore allow the WTP estimates to vary with
individual characteristics z1, . . . , zK (including severity of disease
and second-order degrees of continuous characteristics). Thus,
we specify the attribute weights as
β γ γ γ α αj j j j j jS S z j= + + + + + =1 2 2 3 3 1 1 6 K K, , . . . ,
Operationally, the gij and aij parameters were estimated using
a logistic regression with product variables of the attribute vari-
ables versus the dummies for surveys and the individual charac-
teristics. The regression was adjusted for random individual
effects to ensure efﬁcient estimation. A few studies [19–21] have
adjusted for heteroscedastic scale and found some evidence that
this adjustment matters for WTP estimates. Nevertheless, as
this adjustment runs maximum likelihood estimation highly
complex, and thus increases the risk of unreliable estimates, it
was decided to omit it for the present study. Next, the bj param-
eters were calculated. Finally, WTP was calculated for each
attribute.
Variances were calculated using the Krinsky-Robb method.
Ninety-ﬁve percent conﬁdence intervals for WTP for attributes 1
to 6 were created as a function of individual characteristics. This
was done by letting the individual characteristics vary over the
sample range (against the remaining characteristics on a sample
average). For each value of the individual characteristic, 10,000
Krinsky-Robb replications were made.
Variables Included in the Model
A few sociodemographic variables, the EQ-5D estimated Time
Trade Off (TTO), and variables describing the extent of incon-
venience associated with having arthritis, were, in addition to the
income variable, included in the model. The variables included in
the model are presented in Table 3. These variables were selected,
partly based on suggestions in previous studies, and partly based
on availability of information from the survey. The choice of the
TTO was justiﬁed by its operational simplicity, i.e., it includes
only a few questions to be asked as opposed to health measures
of higher dimensionality. Furthermore, the restricted data
availability did not allow for inclusion of data providing more
complete descriptions of demographic, disease, or comorbidity.
Especially, inclusion of disease history might affect the CA
results.
Results
A total of 178 out of 325 candidate respondents participated
(55%). Of these, 145 (45%) and 130 (40%) participated in the
second and third survey, respectively.
Details about the attributes and their relative weights for the
three surveys have been presented previously [17]. As mentioned
in the methods section, a few sociodemographic variables, the
TTO variable, and variables describing the extent of inconve-
nience associated with having arthritis were, in addition to the
income variable, included in the model. A few variables included
were not signiﬁcant, but were still incorporated in the model, as
they appeared to be important from a theoretical standpoint.
Table 3 Variables included in the model
Variable name Description of variable
Duration of illness The length of time the respondent has been diagnosed with arthritis (years)
Reported degree of morning stiffness The respondents’ own valuation of experiencing morning stiffness on a scale from 0 to 10 (10 being
the worst)
Reported degree of pain The respondents’ own valuation of experienced pain on a scale from 0 to 10 (10 being the worst)
Reported degree of swollen joints The respondents’ own valuation of experiencing swollen joints on a scale from 0 to 10 (10 being the worst)
Reported degree of tiredness The respondents’ own valuation of experiencing tiredness on a scale from 0 to 10 (10 being the worst)
Reported degree of adverse effects The respondents’ own valuation of experiencing adverse effects on a scale from 0 to 10 (10 being the worst)
Prescriptive drug Does the respondents have a monthly expenditure for prescriptive drugs (yes, no)
TTO The EQ-5D estimate (Danish weights [8] have been used for calculation purposes)
Birth cohort The respondents’ year of birth
Sex The respondents’ sex (male = 0; female = 1)
Civil status The respondents’ civil status, (single = 0, married/cohab = 1)
Occupation Self-employed = 1, public/private employed = 2, retired = 3, other nonemployed = 4
Income The respondents yearly income before tax (in 1000 DKK)
TTO,Time Trade Off.
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This is the case for the following variables: TTO, prescription
drugs, occupation, and income. The majority of variables,
however, was signiﬁcant, and appears to inﬂuence the choice of
card A or card B.
Reliability at the Input Level
The consistency of matches made by respondents to the DCE
question between replications was determined.
In the ﬁrst survey, the 178 respondents were allowed to make
10 choices, giving a total of 1780 choices. Nevertheless, as some
of the choices were refused, a total of 1661 choices were com-
pleted. Of these 1661 choices, 1316 were repeated in survey 2.
Table 4 presents a tabulation of these. The observed number of
consistently repeated choices was (366 + 632) = 998, which
was equivalent to (998/1316) ¥ 100% = 75.8%. The expected
number by chance was (209 + 475) = 684, which was equivalent
to (684/1316) ¥ 100% = 52.0%, and thus there was a fair agree-
ment between the choices in the two surveys (c2 = 324).
Subsequently, of the 998 consistently repeated choices from
survey 1 to survey 2, 818 were repeated in survey 3 (Table 5).
The observed number of consistently repeated choices was 713,
which was equivalent to 87.2%, while the expected number by
chance was 437 or 53.4%, thus indicating a good correspon-
dence between a consistent choice in survey 1/2 and the ﬁnal
choice in survey 3.
Reliability at the Output Level
The parameters of the conjoint model were estimated and tested
for joint signiﬁcance (see Skjoldborg et al. [17] for details). It was
found [17] that survey 2 did not differ from survey 1 with regard
to the coefﬁcients in the logistic regression. Estimation results for
the attributes and their relative weights for the three surveys
showed that except for attribute 5 (adverse effects) in survey 2
(which just kept its place on a 10% signiﬁcant level), the inter-
actions were not signiﬁcant [17]. Thus, Skjoldborg et al. [17]
concluded that survey 2 did not differ from survey 1. A similar
conclusion appeared when looking at surveys 1 and 3.
Nevertheless, because WTP was a nonlinear function of
parameters, it was necessary to take a closer look at the conﬁdence
intervals of the WTP’s before making any ﬁnal conclusions.
The conﬁdence intervals for WTP ﬁgures in surveys 1 and 2
and 1 and 3 were overlapping, implying that DCE was reliable at
the output level over time (Table 6).
The presence of dominating attributes, i.e., the phenomenon
that individuals consistently choose the alternative with the best
value on a certain attribute, was investigated. Table 7 shows
the percentage of individuals who did so for each of the six
attributes. In particular, pain and payment appeared to be domi-
nating attributes for 12.41% and 9.89%, respectively, of the
respondents. Furthermore, Table 7 shows the Spearman rank
correlations between individual characteristics and presence of
dominance on each of the six attributes. Pain seems especially to
be a dominating attribute for respondents with a short duration
of illness, the younger birth cohorts, self-employed, and nonre-
tired, while payment seems to be dominating for elder cohorts,
those who are not self-employed, the retired, and low-income
respondents. Apart from these, risk of minor infection seems to
be a dominating attribute for prescriptive drugs receivers. The
indicators for surveys are not related to dominance on any
attribute, which shows that the dominance pattern is constant
across surveys.
The ﬁnal column of Table 7 shows that the percentage of
individuals showing internal inconsistency is low (%1.84) and
that inconsistency is especially related to elder cohorts and to the
retired. The indicators for surveys are not related to inconsis-
tency, thus showing that the inconsistency pattern is unrelated to
survey.
Discussion
In this study involving repeated discrete choice experiments
among patients with RA, evidence of reliability was found at
both input and output level.
When investigating temporal reliability, the interval between
surveys is of crucial importance. Short intervals may imply a
memory effect; i.e., the respondents are able to recall their pre-
vious answers. With long intervals, on the other hand, prefer-
ences may become inﬂuenced by confounding factors; e.g.,
altered health status. In the present study, 4-month intervals were
adopted. To be able to adjust for potential interference from
health status changes that might have occurred between the
interviews, questions about the patients’ clinical condition were




A 632 (476) 154 (311) 786
B 164 (321) 366 (209) 530
Total 796 520 1316
Chi-square = 324.0, P < 0.0001. Numbers in parentheses are expected number by chance
(i.e., row total multiplied by column total divided by grand total).
Table 5 Tabulation of repeated choices in survey 1 to 2 (those who




A 464 (326) 61 (199) 293
B 44 (182) 249 (111) 525
Total 508 310 818
Chi-square = 430.1; P < 0.0001.
Note: see Table 4.
Table 6 WTP (1000 DKK) by survey, with Krinsky-Robb 95% CI
Attribute Survey WTP Lower Upper
Morning stiffness 1 0.00754 0.00380 0.01127
Morning stiffness 2 0.00726 0.00279 0.01176
Morning stiffness 3 0.00398 -0.00086 0.00881
Pain 1 0.22603 0.16495 0.28711
Pain 2 0.22219 0.15960 0.28477
Pain 3 0.23385 0.17047 0.29722
Swollen joints 1 0.02872 0.00757 0.04986
Swollen joints 2 0.01404 -0.00918 0.03727
Swollen joints 3 0.01477 -0.00921 0.03876
Tiredness 1 0.82046 0.47343 1.16749
Tiredness 2 0.54162 0.14309 0.94016
Tiredness 3 0.34620 -0.01981 0.71220
Adverse effects 1 0.69515 0.36738 1.02291
Adverse effects 2 0.41129 0.07792 0.74465
Adverse effects 3 0.49293 0.11934 0.86653
CI, conﬁdence interval;WTP, willingness to pay.
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included on all three occasions. In addition, we tested whether
the average TTO score remained constant through the three
surveys (results not reported). This hypothesis could not be
rejected, and hence we assumed that health status was
unchanged.
Theoretically, the respondent drop-out between surveys 2 and
3 may have inﬂuenced the results. Nevertheless, the dropout rate
was small, and baseline data do not indicate that the drop out
subset represents a subgroup with distinctive characteristics. We
have no speciﬁc information about their reasons for nonadher-
ence to the protocol.
Most variables had a signiﬁcant effect on utility [17]. Never-
theless, a few variables were not signiﬁcant, but still we chose to
include them in the model due to theoretical importance. This is
the case for respondent’s income. The income variable was of
importance, because the respondent’s WTP would be expected to
be inﬂuenced by the variable—that is, if the respondent kept his
budget restriction in mind when looking at the cost involved in
the choice scenarios. This variable appeared to be signiﬁcant in a
nonadjusted logit model, but came out as insigniﬁcant when the
model was controlled for random individual effects.
To the authors’ knowledge, measuring reliability in the
health-care ﬁeld has only been done once before by Bryan et al.
[6]. Bryan et al. also investigated reliability over time. Their
results were promising, indicating a high reliability level at both
the input data and result levels. The present data accord well
with those by Bryan et al. by demonstrating a high level of
reliability at both input and output levels. In our study, however,
we applied a much longer time interval between measurements
and a set of hypothetical alternatives that seemed more complex
than in Bryan et al. [6]. In addition, different statistics were
applied to study the reliability at the input level. In the present
study, chi-square was applied, whereas Bryan et al. used the
kappa (k) statistic. We consider chi-square to be more conve-
nient, because it could be used to derive an explicit probability
for classiﬁcation-by-chance, while the k statistic is rather an ad
hoc measure that is open for interpretation. At the output level,
we used the Wald test, because the ﬁnite-sample F tests applied by
Bryan et al. [6] are not strictly valid in the asymptotically justiﬁed
maximum likelihood estimation framework, which is applied for
the CA. Further, at the result level, we included the models by
Bryan et al. to incorporate not only shifts in WTP’s across
surveys, but also across individual characteristics. This was con-
sidered to be important to avoid bias, because if changes in the
WTP values over surveys were related to individual characteris-
tics (which they indeed were [17]), models including only survey
shifts as those presented by Bryan et al. [6] would be biased.
Looking for presence of dominating attributes, it was found
that particularly pain and payment seem to be dominating. As
the Spearman rank correlations (Table 7) further explores, pain
seems to be a dominating attribute especially for respondents
with a short duration of illness, the younger birth cohorts, self-
employed, and nonretired. These respondents might feel more
limited and affected by the pain they experience, as they presum-
ably have less experience with RA-related pain and have a more
active life (they are working and they are younger) than the
remaining groups of respondents. Payment seems to be dominat-
ing for elder cohorts, those who are not self-employed, the
retired, and low-income respondents—overall respondents who
might face a more limited budget and hence are more sensitive to
expenditures. Risk of minor infection seems to be a dominating
attribute for prescriptive drugs receivers. Indicators for surveys
were not related to dominance on any attribute, which shows
that the dominance pattern is constant across surveys. It is an
open question to which extent people dominated on one feature
and focused on that throughout, or to which extent their domi-
nance rather expressed consistency. These two sources cannot be
exactly separated by the data. Nevertheless, the highest dominat-
ing factor was only about 12%. Apart from being reassuring in
itself, this ﬁgure serves as an upper limit to the extent of
expressed dominance.
Study Limitations
The respondents participated in face-to-face interviews. This
could be considered problematic from a theoretical point of view
because the interviewer could have affected the outcome.
Table 7 Analysis of dominating attributes
Indicator for dominance of attribute Inconsistency
rateMorning stiffness Pain Swollen joints Tired Risk of infection Payment
% respondents showing dominance/inconsistency 3.91 12.41* 0.92 2.99 2.07 9.89 1.84
Pearson rank correlations
Duration of illness -0.07 -0.14 -0.01 -0.04 -0.02 0.04 0.08
Reported degree of morning stiffness 0.01 -0.05 -0.04 -0.11 0.01 0.05 0.05
Reported degree of pain -0.01 0.05 0.04 -0.05 0.06 -0.01 -0.03
Reported degree of swollen joints -0.05 -0.02 0.10 -0.04 -0.02 0.04 0.02
Reported degree of tiredness -0.01 -0.08 0.04 0.11 0.02 -0.04 0.08
Reported degree of adverse effects -0.04 0.10 -0.01 0.02 -0.05 0.02 0.02
Prescriptive drug -0.05 -0.02 -0.02 0.01 0.15* 0.06 -0.03
TTO 0.11 0.08 -0.04 -0.01 -0.06 -0.05 -0.06
Birth cohort 0.02 0.13* -0.05 0.04 0.03 -0.19* -0.14*
Sex -0.01 -0.05 0.06 0.06 -0.07 0.01 0.02
Civil status -0.01 -0.04 -0.01 -0.01 0.04 -0.01 -0.04
Self-employed 0.06 0.21* -0.05 -0.01 -0.05 -0.14* -0.08
Employed -0.01 0.06 -0.02 0.01 0.02 -0.08 -0.03
Retired -0.01 -0.21* 0.08 -0.04 -0.01 0.16* 0.12*
Other nonemployed -0.06 -0.02 -0.03 0.08 0.06 0.01 -0.04
Income 0.03 0.12 0.02 0.03 -0.02 -0.16* -0.10
Indicator for survey 1 -0.06 0.01 0.02 -0.02 0.05 -0.02 -0.01
Indicator for survey 2 0.01 -0.02 0.03 -0.01 -0.06 -0.01 0.01
Indicator for survey 3 0.05 0.01 -0.06 0.03 0.01 0.04 -0.01
Signiﬁcance of Spearman Rank correlation at 1% level marked by *.
TTO,Time Trade Off.
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A more potential type of limitation may be that many surveys
are now provided to respondents online. Hence, in theory, the
results generated from face-to-face interviews could differ from
this more objective type of setting.
Even though several attributes are applied in this study,
thereby increasing the complexity of choosing among the alter-
natives, it is possible that more complex surveys (particularly
those that employ a Likert scale response format) may result in
lower observed reliability than observed in this study.
Conclusion
This study demonstrated conjoint reliability over time in DCE at
both the input and the output level. Future work investigating
reliability in conjoint measurement using even more complex
settings than in this survey, and more research on the effect of
time on respondents’ stated WTP (output reliability) is encour-
aged to further explore this important methodological issue.
Source of ﬁnancial support: Financial support by the Danish Medical
Research Council is acknowledged.
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